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Abstract. In the present study, three varieties of grapes, Fetească regală (FR), Muscat 
Ottonel (MO) and Sauvignon Blanc (SB) were analysis. For a complete characterization of the 
grapes at harvest, the main analytical characteristics must be known: their sugar content (g /l), 
the total acidity (g/l H2SO4) and the mass of 100 grains. The study of the production behavior of 
the varieties was carried out over a period of three years (2017-2019). The results showed, the 
Muscat Ottonel cultivar is very well adapted in the three years of study, recording the highest 
values of this character (203.91g). The highest content in total acidity, in all three years, was 
registered by the Feteasca Regala variety (6.7 g /l H2SO4), recommended otherwise for the 
production of base wines in order to obtain sparkling wines. 
 




The agrochemistry is interested in the quantitative and qualitative 
knowledge of those traits that give measure and practical meaning to the fertility of 
the soil and which through the organic and mineral components feed the soil 
solution involved in plant nutrition. The effect of climate change on the growth and 
development of vines, ripening, grape production, but especially their quality, the 
possibility of applying different culture systems, the efficiency of water use, as well 
as on the wine industry has been studied in the last period. Obtaining high quality, 
high yields implies the need to apply cultivation technologies, based on the 
knowledge of the morphological and anatomical particularities of the vine, and 
therefore of the root system, so as to ensure optimal conditions for growth and 
fruiting (Calugar, 2011). The chemical properties of the soils can be considered 
favorable to the cultivation of vines in most soil types in the Târnavel Vineyard. The 
content of mobile phosphorus shows great variations even on the same soil type and 
even more so between the different soil types. Generally the soils of Târnave 
Vineyard are poorly supplied with mobile phosphorus. The purpose of this study 
was to analyze the influence of the soil type, the main analytical characteristics of 
the grapes in order to finally ensure optimal conditions for the development of the 
vine. 
1.1. Influence of soil type on the main parameters 
The soil influences the growth and fruiting of vines by: the genetic type, the 
orography, the physical particularities, the thickness of the useful edaphic layer, the 
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depth of the groundwater, the chemical composition. In the Blaj wine center, the 
physical properties of the soils are generally favorable for an optimum aero-hydric 
regime, with high water permeability, due to the low clay content (13.3 and 15.7% 
clay, <0.002 mm), with apparent density values of 1.22-1.48 g/cm3, and the 
hydrophysical indices show values in accordance with the soil texture, the useful 
water capacity, having medium values, of 12.75-15.18%.  From a climatic point of 
view,  the Transylvanian Plateau, where the two experimental fields are located, is 
characterized by the Köppen system, by boreal climate with cold and humid winters, 
with the coldest temperature below -3°C and the warmest above 10°C, and the 
amount of water in the precipitation is greater than that lost by evapotranspiration 
(Babes, 2011; Calugar, 2011). 
On these soils, due to the high content of active calcium and low values of 
easily assimilable iron, the phenomenon of chlorosis frequently occurs. On the 
whole, the soils in the widened area are poorly eroded, humus-rich soils with 
insufficient supply of  P and K in mobile forms. Humus from the soil, both surface 
and deep humus, is present in the form of fulvic acids, respectively dark-colored 
humic acids (Bunescu et al, 2005). 
Sanchez (2007) found that, on all soil types, nitrogen deficiency reduces the 
differentiation of inflorescences. On the other hand, excess nitrogen causes a rapid 
growth of shoots, whereby carbohydrates are not fixed in buds and thus reduce their 
fertility. The phosphorus and potassium deficiency reduce the fertility of the buds. 
1.2. Climatic factors - Temperature 
The influence of the temperature on the vines and the effects produced, are 
different during the entire biological cycle of the vines. At the same temperature 
level, the vines respond differently depending on the phenological phase and the age 
period, this because the vines undergo changes from one stage to another and the 
temperature finds them in quite different states (Chiriac, 2007). 
Various researchers (Licina et al., 2010; Maggu et al., 2007; Fenol et al., 
2008) have found that vines are a good indicator of climate change, especially in 
terms of their influence on crop quality but also. diminishing the aromas of 
traditional varieties from the old vineyards. 
Temperature is the main climatic factor with a wide range of fluctuations 
determined by the geographical area of the wine-growing area. Temperature values 
limit the cultivation of vines and influence the biochemical processes, which cause 
growth and fruiting. Between the thermal conditions existing in the ecotope and 
those favorable to the cultivation of vines there are positive correlations. The 
favorability of these conditions is different by ensuring optimal levels from one 
phenophase to another (Babes, 2011). 
1.3. The main analytical characteristics of grapes 
The quality of the harvest at the grape varieties for wine is an important 
factor, which must be taken into account in their technological appreciation. Of all 
the organic substances that come into the chemical composition of the grains, the 
most important for the value of the taste, nutritional and technological qualities of 
the grapes are organic sugars and acids. For a complete characterization of the 
grapes at harvest, the main analytical characteristics must be known: their sugar 
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content (g/l), total acidity (g/ l H2SO4) and the mass of 100 grains (Numan et al., 
1998). 
1.4 Weight of grapes 
The average weight of grapes is a very important character, which 
constitutes both an element of productivity and an element of quality in the vineyard 
(Tardea C et al., 1995; Sestras, 2004). Specifically, as most authors show, the 
average weight of grapes is one of the determining factors in the production of grape 
on the stump and, implicitly, the production of grapes at the surface unit (Zoecklein 
et al, 1998; Oprea, 2001; Pop, 2003 ; Terrier et al., 2001). Esteban et al., (2002) state 
that fruit load and production are, up to a certain level of positively correlated 
production, after which the correlation becomes negative; the variety bears the 
attribution of increasing fruit tasks, maintaining the quality up to a certain limit, 
beyond which, the quality level of the production begins to decrease. 
1.5 Content of grapes in sugar 
Carbohydrate accumulation achieved at full maturity of the grapes is a 
characteristic of the variety, vineyard and harvest year. The royal Feteasca variety 
shows a carbohydrate concentration of about 150-170 g / l at full maturity (Shurley 
et al., 2015). Some research shows that the concentration of must in sugar and wine 
in alcohol is also influenced by the weather conditions prior to the maturation of the 
grains. It is also appreciated that the rapid accumulation of sugars at the time of 
grapes entering the market, would be due to the fact that most of the glucose and 
fructose come from their migration from the reserves located in the woody parts of 
the kernel, especially the multiannual wood ( Tardea et al, 2000; Calugar; 2011). 
The content of the grapes in sugar is influenced by many factors, both 
biological and ecological, among which can be listed: biological characteristics of 
the variety, cultivation technology, insulation, temperature, humidity, soil 
characteristics, etc. The influence of the ecological factors on the accumulation of 
sugar in grapes is very complex and presents very different aspects from one variety 
to another, from one culture system to another, from one form of management to 
another. The concentration of must in sugars is the main qualitative factor of the 
production, being influenced by the experimentation factors. The amount of sugar 
that accumulates in grapes is influenced by sun exposure. Thus with increasing sun 
exposure, the amount of sugar increases. In general, by exposing the sun, the total 
acidity decreases. Catarino et al. 2014 confirms this, explaining that malic acid 
degradation occurs by increasing sun exposure. Along with sugars, the total acidity 
of the must is a decisive parameter for the quality of the production, since most of 
the acids contained in grapes pass into the must and then into the wine, finally 
ensuring the preservation and quality of the product. Acidity is important for setting 
the harvest date in order to obtain the desired type of wine, to correct the acidity of 
the musts and then for the wines obtained from them (Tardea et al,, 2000). 
 
MATERIAL AND METHODS 
 
 2.1 Location of the experience and location 
 Târnave vineyard is part of the wine-growing area of the Center of  
Transylvania and is located at 46º11 ”north latitude and 23º55” east longitude. The 
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vineyards are located on the southern slopes of the hills starting from 250-270 m 
altitude and up to 400-450 m (Fig. 1).  
 
Fig. 1. Experience location 
 
2.2 Biological Material 
The biological material used in this work is represented by the vine varieties: 
Feteasca regala, Muscat Ottonel, Sauvignon Blanc. 
Feteasca regală is the noble vine variety, rescued following the natural 
hybridization between white Feteasca x Cotnari fat, intended for superior white wines. 
In Târnave vineyard  variety have the clone Feteasca regala-21BL. The Feteasca regala 
variety has medium resistance to frost (-20oC, -22oC), is sensitive to drought. The 
sugars accumulated range from 170-180 g /l to 200-210g/l, the total acidity of the must 
can be between 4.5-7.0g / l H2SO4. The wines obtained are of good quality, but they 
can also be used for wines of raw material for the preparation of aged distillates of 
wine or sparkling wines. 
 Muscat Ottonel is a variety originating in France, obtained by the breeder 
Robert Moreau, in 1852. Research conducted over time has led to the fact that Muscat 
Ottonel was obtained by hybridization between Muscat de Saumur x Chasselas doré 
Muscat Ottonel. In Târnave vineyard  variety have the clone Muscat Ottonel-12BL 
Muscat Ottonel has medium vegetation period (165-175 days), the thermal demands 
are reduced. Its growth force is medium, with high fertility. Muscat Ottonel variety at 
full maturity, contains 190-210 g / l. At the maturation, the sugar content reaches 230-
270 g / l, with an acidity of 2.6-3.2 g g/l. The variety makes good use of the slopes, 
with sunny exposures, on soils with medium or low fertility but with good humidity. 
Fertilization and irrigation ensure high yields. (Dobrei et al.,2005). 
Sauvignon Blanc comes from France and due to the varied pedoclimatic 
conditions, dry wines, half-wines and liqueur wine are produced. In Târnave vineyard  
variety have the clone Sauvignon-9BL The sugars are accumulated in large quantities 
195-220g / l and the total acidity of the must is 4.5-5.5 g / l H2SO4. 
Sugar content (g/l). The level of sugar accumulation in grains should be known 
to determine the optimum time for grape harvest, to determine the alcoholic potential 
of the must and to determine any corrections in the sugar, if necessary. The 
refractometric method is a physical method of determining sugars, and is based on the 
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principle of light refraction when a light ray crosses two mediums of different densities 
(solid-liquid) (Babes, 2011). 
Total acidity (g/l H2SO4). The determination of the total acidity of the must is 
made by titration and consists of neutralizing the sample of must with a solution of 
normal sodium hydroxide and a factor known in the presence of phenolphthalein as an 
indicator, after the previous elimination of carbon dioxide (Tardea et al, 2000). 
2.3 Interpretation of results 
The interpretation of the results was based on the analysis of the variance 
regarding the influence of the interaction of the experimental factors. 
The determination methods used are the following: 
 the refractometric method, for determining the sugars from grapes 
or must; 
 titration with 0,1n NaOH, to determine the total acidity; 
 
RESULTS AND DISCUSSIONS 
 
For the value of the vine varieties intended for obtaining high quality white 
wines is given by the level and consistency of the grape production, as well as the 
quality of the production, both defined by the ability to accumulate sugars in the 
grape seed. 
3.1. The influence of climatic factors on production 
From the analysis of the experimental data, it turns out that the annual 
climatic factors are those that influence the acidity level in the grapes. In terms of 
climate, the year 2018 recorded the highest temperatures on average (Figure 2). In 
the Tarnave vineyard, certain variations of climatic factors have been recorded 
within the wine-growing areas. Although the average temperatures of the winter 
months were within the limits of the multiannual averages, absolute minimums of -
25 and -26ºC were recorded sporadically, uncharacteristic for these areas, which 
significantly affected the vineyards. 















2017                                 2018                                      2019
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From a rainfall point of view, following the variation of precipitation in the 
experimental years, the year 2017 is considered a drought year (Figure 3). The 
moisture deficit appeared in the second half of the year. The prolonged drought, 
starting from the second decade of August, towards the end of the vegetation period, 
but gradually installed, did not affect the vineyards, the vegetative growth and the 
degree of maturation of the wood. The grapes developed normally, and from the 
qualitative point of view, only the acidity of the must had lower values. Against the 
background of thermal and water stress, the vine has entered the crate approximately 
earlier than in previous years. The quality of the grapes was less affected, the 
accumulation of sugars and flavors being between the normal values, and the acidity 
had slightly lower values than in the normal years. In 2018, the volume of precipitation 
recorded had values over the multiannual monthly values. 
 
 
Fig. 3. Annual rainfall in Tarnave Vineyard in 2017-2019 
 
Fig. 4. The average weight per 100 g of grapes (2017-2019) 
  
 3.2. The average weight per 100 grains 
Analyzing the interaction between varieties x climatic conditions, we can say 
that from the point of view of the weight per 100 grains, for the eco-climatic conditions 
of the Târnave vineyard, the cultivator Muscat Ottonel is very well adapted in the three 
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years of study, recording the highest values of of this character (203.91 g). The highest 
mass value of 100 grains was obtained from Muscat Ottonel variety (244.72 g) (Fig. 4). 
The variety M.O. it is followed by a significant difference between the F.R variety 
(218.62 g) and the S.B variety (190.68 g). The variety S.B, from the point of view of 
the mass indicator of 100 grains recorded the lowest values in all the three years of 
study. 
 3.3. Accumulation of sugars in grapes 
Regarding the quality of production, determining the concentration of sugars in 
grapes, it was found that, the best accumulation of sugars in grapes, on average for 
three years and on the two types of soil was obtained at the FR variety, in 2017 (Fig. 
5). The year 2019 recorded the best accumulation of sugars in grapes, and the variety 
S.B recorded the highest values (226.19 g / l). The influence of ecological factors on 
the accumulation of sugars in grapes is very complex and presents very different 
aspects from one variety to another, from one culture system to another, from one form 
of management to another. The concentration of must in sugar is the main qualitative 
factor of the production, being strongly influenced by the experimental factors 
(Calugar 2011). It is also appreciated that the rapid accumulation of sugars at the time 
of grapes entering the market, it would be due to the fact that most of the glucose and 
fructose come from their migration from the reserves located in the woody parts of the 
log, especially the multiannual wood (IUORAŞ and POP, 1992). In the MO variety, 
the sugar content of the grapes ranged from 137.17 g / l in 2017 to 204 g / l in 2019. 
And in the SB variety this character had values between the limits of 160.09 g / l in 
2018 and 193.80 g / l sugar in 2017. 
 
Fig. 5 Content of sugar in grapes (2017-2019) 
3.4. The total acidity of the must 
Determining the total acidity of the must, expressed in needle. sulfuric, it was 
found that the lowest acidity was recorded in the Muscat Ottonel 12 Bl variety (3.2 g / l 
H2SO4), this variety being recognized for the low acidity of the must that it makes in 
the Târnave vineyard (Fig. 6). The highest content in total acidity, in all three years, 
was registered by the royal Feteasca variety (6.7 g / l H2SO4), recommended otherwise 
for the production of base wines in order to obtain sparkling wines. From the analysis 
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of the experimental data, it turns out that the annual climatic factors are the ones that 
decisively influence the acidity level of the grapes, observing an inverse proportional 
relation between the increase of the sugar level of the varieties and the decrease of the 
values of the acidity. 
 
 
       Fig. 6. Total acidity of grape in 2017-2019 
 
3.5. Influence of soil  
Obtaining high quality, high yields implies the need to apply cultivation 
technologies, based on the knowledge of the morphological and anatomical 
particularities of the vine, and therefore of the root system, so as to ensure optimal 
growth and fruiting conditions. Knowing the particularities of development of the root 
system of vines, the following study aimed to determine the influence of soil depth on 
water consumption in vines, determined by the method of soil water balance. The 
depth for which the water consumption was calculated was 0-60 cm. 
Table 1 
Soil analysis of M.O, F.R, S.B 
 
 
Soil pH is also important. The pH of the soil can affect the availability of 
nutrients in the vine. As can be seen in the table above (Table 1), the pH values (6.81-
7.20) indicate a weak acid reaction for FR and SB varieties and neutral for MO 
varieties (Fig. 7).  
 








me/100 g sol 
Ah 







P 1 0 - 60 SB 6,02 18,84 3,30 2,62 2,23 42 190 
P 2 0 - 60 FR 6,91 26,48 1,13 2,73 2,62 55 190 
P 3 0 - 60 MO 7,71 - - 2,83 2,77 188 100 
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Fig. 7. pH of soil at varieties M.O, F.R, S.B 
 
Excess moisture deficiency affects the absorption of microelements both by 
altering their mobility in the soil and through the plant due to the reduction of the 
absorption capacity of the root system. Regarding the phosphorus content in the soil it 
can be observed that the Muscat Ottonel variety records the highest quantity - 188 
ppm, which represents a very good supply of the soil, compared to the Sauvignon 
Blanc variety, which recorded the lowest value and which means a poor soil supply. 
 Deficiency of P, manifests through the enhancement and reduction of growth 
and development or even inhibition of cell division processes, P being one of the 
components of nucleic acids, carriers of genetic information. One of the ways of 
manifesting P deficiency is the appearance of a purple-violet coloration on the leaves 
as a result of the interruption of metabolic processes of conversion of sugars into 
starch and cellulose with accumulation of anthocyanin pigments. Unlike phosphorus, 
where the Muscat variety recorded the highest quantitative value, it can be observed in 
the case of potassium concentration it has a medium supply compared to the other two 
varieties which recorded the value of 190 ppm which means a very good supply. . The 
phosphorus deficiency near the crumble is caused by the low temperatures of the soil, 
for this reason the roots cannot use them, even if the soil is well supplied. Potassium 
and phosphorus can be added by foliar fertilization, shortly after clearing, to increase 
the fertility of the buds.  
The humus content on the soil surface improves the nitrogenous nutrition of 
the vine, maintains the structure, improves the thermal regime, increases the soil's 
resistance to erosion. For superior wines, humus should be 1-3%. As can be seen in 
Figure 8, our values are within the optimal range in all three cases of the analyzed 
varieties. In the specialized literature it is mentioned that the humus supply of soils is 
between 0.9-2.5%, except for the regosols and some entiantrosols which have a very 
low humus content (0.3-1.0%). The total nitrogen content is maintained at humus-like 
levels in most soils (0.10-0.21%), but has very low values for eroded soils, regosols 
and entiantrosols between 0.005-0.12%. 
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 Temperature values limit the cultivation of vines and influence the biochemical 
processes, which cause growth and fruiting. From the point of view of the weight per 
100 grains, for the eco-climatic conditions of the Târnave vineyard, the cultivator 
Muscat Ottonel is very well adapted in the three years of study, recording the highest 
values of this character; it was found that the best accumulation of sugars in grapes, on 
an average of three years and on the two types of soil was obtained in the FR variety, 
in 2017. The rapid accumulation of sugars at the time of grapes entering the market, 
would be due the fact that most of the glucose and fructose come from their migration 
from the reserves located in the woody parts of the wood, especially the multi-annual 
wood; The lowest acidity was recorded in the Muscat Ottonel 12 Bl variety (3.2 g / l 
H2SO4), this variety being recognized for the low acidity of the must that it makes in 
the Târnave vineyard; Monitoring the relationship between macronutrients is extremely 
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